Molecular analysis of genetic differences among inbred mouse strains controlling tissue expression pattern of alcohol dehydrogenase 4.
The ADH gene family in vertebrates is composed of at least seven distinct classes based upon sequence comparisons and enzyme properties. The Adh4 gene product may play an important role in differentiation and development because of its capacity to metabolize retinol to retinoic acid. Allelic gene differences exist among inbred mouse strains which control structure and tissue-specific regulation of Adh4. C57BL/6 mice are unique and have no detectable ADH4 enzyme activity in epididymis and low levels in seminal vesicle, ovary and uterus compared to other strains. C57BL/6 mice express Adh4 in stomach at levels similar to other strains. The goal of this research was to investigate this genetic variation at the molecular level. Northern analysis revealed that the content of ADH4 mRNA in tissues correlate with the enzyme expression pattern. Interestingly, C57BL/6 mice express an ADH4 mRNA in stomach which is smaller than expressed in C3H and other mice. An analysis of the 5'- and 3'-ends of the mRNA using RACE analysis determined that the ADH4 mRNA in C57BL/6 mice is truncated in the 3'-untranslated region. Sequence analysis of RACE products showed that the truncation is due to a single nucleotide mutation which produces an early polyadenylation signal. Additional RACE and Northern analysis revealed that at least five different polyadenylation sites are used in the Adh4 gene. Using 3'-end polymorphisms found between C57BL/6 and C3H strains and RT-PCR, it was shown that the lack of expression in epididymis in C57BL/6 mice is cis-acting in F(1) hybrid animals. The DNA sequence of the proximal promoter (-600/+42 nt) was determined in several mouse strains differing in tissue-specific expression patterns and did not reveal any nucleotide substitutions correlating with expression pattern suggesting further upstream or downstream sequences may be involved.